ARCHAEA-ExPRESs targeting of alpha-tubulin 4 mRNA: a model for high-specificity trans-splicing.
Effectiveness of trans-splicing-mediated mRNA reprogramming depends on specificity and efficiency. We have previously developed a new strategy (ARCHAEA-ExPRESs) that uses a tRNA endonuclease derived from Archaea and its natural substrate, the bulge-helix-bulge (BHB) structure. ARCHAEA-ExPRESs provides increased specificity in functional targeting. In fact, this system is based on a double check, the base pairing and the formation of a BHB structure between the target mRNA and the targeting RNA. In this study, we demonstrate the high specificity of ARCHAEA-ExPRESs by tagging the endogenous alpha-tubulin 4 via trans-splicing. Alpha-tubulin 4 belongs to a gene family sharing high degree of nucleotide sequence homology. The formation of a perfect BHB structure between targeting RNAs and the isotype alpha-tubulin 4 enables selective trans-splicing. Most important, ARCHAEA-ExPRESs functionality is conserved in vivo following transient expression of archaeal tRNA endonuclease in mouse liver. Production of the recombinant protein is strictly dependent on the expression of the archaeal endonuclease, and the efficiency of the system depends on the relative amount of the target and targeting mRNAs. These data prove the effectiveness of ARCHAEA-ExPRESs in an endogenous highly demanding context and disclose the possibility to utilize this system in a variety of technological or therapeutic applications.